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(57)Abstract: 

PURPOSE: To heighten stability to disturbance by performing the 
feedback of the operating quantity, correponding to the deviation of the 
quantity-of-state such as the inclination of an actual robot to a model, 
to the model at least so as to correct the behavior of the model at the 
time of stabilizing the attitude of a model trailing type leg-type mobile 
robot. 

CONSTITUTION: In a biped walking leg type mobile robot with six joints 
provided at each leg part link 2 forming each lateral leg, each ankle part 
is provided with a six-axis tension sensor 36, flat foot parts 22R, 33L 
are provided at four corners with capacitance type grounding switches, 
and an upper body 24 is provided with an inclination sensor. The electric 
motor of each joint is provided with a rotary encoder for detecting its 
rotating quantity, and the output signal of each above- mentioned 
detecting means is sent to a control unit 26 to perform walk control on 
the basis of a model. At this time, the floor reaction target value to be 
supplied at least to the model is corrected according to the inclination 
deviation of an actual robot to the model. The walking form of the model 
is then corrected in such a way as to satisfy the corrected floor 
reaction target value for the convergence of the inclination deviation. 
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mmmsLivtfv FjftfflT^^KDBBfflatiKiifies-a 

[0 0 5 3] «J:©'>XfA(<:teur, tt^S0 err £ 
oerr tCJEECfc-fcf^liM^*— > F Mmdl ^o^'-^ h 

flft?i^H§LfcMIItCj;-j-C, 0err £coerr ^OiCJRm 

*s-gC-r€.«KfPfflT-5o 
[0 0 5 4] CCt, BQlCfc^t, OlAE8S^«a6^^ 
*f ; Jl'tC*f ; ;L-SI^*-y > hMmdl /&5JP*>or. -tf 1 
^©ffi^^mdl £-e©ftjlffia)mdl (KiLtt 

si) B-rnst, c©*f s ;n*^s)e«-c*s© 

t, 0mdl , comdl «^»f-5. -fCt, «^JI0mdl 
, comdl &©fflW#ififeB*fctt*fl!l# ^ 

5 >y^Mt"5C iCCjc-j-COmdl , comdl ©^i$t^ 

[0 05 5] iC5t, ffiiiJSSfCteWS**— * (C 

£. ^©— * (c*i* r^2^j £n?^) (Dffltfrc 
«. 3a#JSUS¥©filfS/cW* s , »-»©»2*§©iig^ 
6-T*l-5„ COCi^, ^2^©a?Hffi«^6S5 
£. 3a*Wfi¥t*IB»*?S©**"C, »Jl.¥<h±{*© 

aa^s*^i-t-r*ifcc £«aa-r 5. -e©s *ssca 

[0 05 6] »fflim^»fi]Mfea^W«i6fiLS^£*© 
S¥-«l»^*7^-^t:^6*iri^-5©-e, M2^<0 

Ewm** vj-z ©-o-c* ^ mnmM&s.* - a x 

foottotal /-c^-r^-To *2*!>«©±fttliattt-e©** 
mdl - A x foottotal/h trunk ?c*Wf 6f„ C ©ffi 

mdl ?r-x foottotal/h trunk tc.tifjjki'P? ?>££. 



(7) 



<8¥f3 2 6 9 8 5 2 
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14 



[0057] trnzmmt u «th i07P--^t 

[0 05 8] $fe-T, S 1 0 (Cfc^rfflZiSiT-M*^^: 
2S£.tJl&SLQatKtiffBilL. S 1 2CC»A/t?;£M# , ?> 

S. 10 

f#jw£fcsj»£u mm tit. ^<D&m<Dftm3mmic 
mmtKzmt-rz, 

3. $gO£«j£8«. %<D-&<D3&m<D8.¥-ffl!k&. 
t,CtZ>Ztt-fZ>„ 

[0 05 9] S 1 4-C{*4-[Hl©0^^^^-^ ; Sr-fe^ r 
U S 1 6te^-C|frB©*«©flSiE«©#ttftBilW 
IH©^©S»^©#iii4gi©M4ffi(iaLfcAxfo 20 
ottotal £-f& 0 iK^T, S 1 8 (Cji/u-C^lHl©^!:© 
*igfcJ81$EWK&g#> 6 Ax f oottotal £i$|f U S 2 0 
K3H^W:ffl&?®*.'7^©ffl&ft 0 mdl #>6> Axfo 
ottotal /h trunk /cWMfft"-5„ 

[0 0 6 0 ] '%X*~QS 2 2 (til*. — ^©1f >?'>;> 
tmmctt S 2 4 £ S 2 6 &»»)ig-$\ flPfc, S24t 

i mwmbm istct t *mm v fc«. s 2 6 im/scm 

[006 1 ] 11 1 {J-g-fr^U 5t-TS 1 0 0 fCte^ 

fl/K*fr*SaMB*ft«S0 err £ffi#ft?IlKfiiMeoer 
r 4**. S 1 0 2 lcM&r:ZftZfrbffiiZLtc*:7 : J\s 
»ffc*-y> rMmdl S 1 0 4 5cBA/CMmdl 

ft 0 men £ftjtSeomd1 4*J*-S 0 #Ctvt?S 1 0 6&Cji 

1 

— • I • ft>iidl z = mg h • s i n 

2 

[0 06 7] aSittfficcfi-^Circ^ < fcsbec, e 4o« 

mcll £eomd1 *SjJ*®ttr&Wtl«^6ftt^e>. EP%, 

IK: l 3©5S&$§SL&wn«&6&t,>. 

[0 0 6 8] 

[Ml 3] « 



s i o 8 <,cmA,-cmmitx'<,cmm<D&mfr$>tite> 

(DmiEMA x foot***. sm&m>w&&utiLW-<? 
^-£{cAxfoot£ftiiiLU ntftsutftg'-f^-** 

[0 0 6 2] CftKo^TttSfciCfc&^fc^ MK*fff 
tSi, «tftfeg©^|g*». &©-#©|«K. «£d» 
J 7^W}t)¥*:7 : >\s<DMZft 6 mdl £M£ftjSKeomd1 . 
*J«fce7^{6I^*^l/«C*f-rS*n#2. r©#t#fii^6>er 
r £tt»ft%KflBS<uerr ^ 0 SatSUKir^** 

(C&ffif ■2>^<£"e?&.2>,, -e©fc&Kii, 0md1 , eomdl 
, 0err, to err ft £©J»fflK»a» 6 . IfiMtH©^ 
JgiCJ:^ :&©— ^©PsIiCflmdl , eomdl , 0 err , eo 

err ^tom^mm^-r^mm u ftwhttasft 

[0 06 3] 0 err £eoerr WC©#PJ3©fB;$:MffiiC<J: 

err £eoerr ©%fi^£MlUT£>£«&t,> 0 r>$. 
9. 0md1 £ eomdl ©^£t^a}#>6^$'Jff-||LT3» 

i^>. 3HSBKS8£^JftffiS©SMS£©K^*^5al/ 

©v s- :/£fflUT#ffl{ig©^HS£8BE or 

[0064] 6» mdl £ eomdl ©%H*&ft:W#>62gtlM4 



[0 06 5 ] mmmm(D^x.^)v^mm^aALm<D^ 

mdl £ eomdl #>»1 2 #f|&fig#S 

[0 0 6 6 ] 
[Ml 2] 

( tfindl ) - tan ( 0mdl ) 



6 mdl • ewnid! ^ 0 

[00691S1 2^ Ml 3SCJ:»). 

[0 07 0 ] 
[Ml 4] 



1 4©5S#f» 



<i>mdl 



2 m g h 
I 



s i n ( £>mdl ) - tan (0adl ) 



[0 07 1] «tl 4S*iE(H-rn«. Ml 5©^*5f#-=, [0 0 7 2] 

na. 50 [Mi 5] 



C8) 
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15 
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0>mdl = 



2 m g h 



I 



6 mdl 



[0073] o , ^sti-saauaaowmdi £ e 

mdl £©Jfc*s. «1 535"C3e»6hSK:tC3&S«{c*» 

IE L & t, >*g-£©^ § ft S :gtt&ii:f£© a> mdl £ 0 mdl 
«. lft£Jg^J&fiE©ci>mdl , 6>mdl , 0 err , coerr 
3&»5»*¥aWCCj: D*a&*C i36Jr#. ^*l£o>md1e*10 

0 ndle f co mdl e 
A x foot — - 



* tdmd\Qt-?2>o (t(C, comdl :fc\fc O* 0 mdl KJt^T 
6>err *S<£c>*coerr *s*sar**K£/jNSl»*i^CCtt % 
iWW{C§IK:*6SCi^r*S. ) . 0md1e£o>md 
le/¥*« (2mgh/I) JC«IET?Sfttf . K 1 5 Si 

*$as-rs. *©fc8&tct*, ^©jitc, «it&a&A 

xfoot/cW^IE'r-SCiCCcfcoT, 0 mcfl £ - A x foot 

/h trunk fewatfrrsciasrss©-^ mm{u.sm 

IEMA x foot** 1 6 J: 0 tfc&r ftfc£&l>. 
[0 07 4] 
[1116] 



h trunk 



y ! mgh/I 



[0 07 5] «±©«CC. *Jifirg1liiEfiAxfoot36S^ 

WWA3W)S^!BSRLfcJ3(©BE« (¥fiS4^P 5 £ 2 2 0 ft 20 
^S#-^A 9 2-04 93) 

«, mmBM{&m<D^mzyyy y > ^jMHEtctf 5 c 

tiK't^ * - * ©^H£-y > ^ > ^ c 4 «cff ^> r 
fe, ja^©«iattt. *c astern ansa* 

■r©aoieiH«:j6i;TWtoE©^i«iEW»**». **i 

£MRM£ LT|*IE«©SMfc*K: V 3 t» h *j&>» *©*t 

S$U>. 30 
[0 07 61 11 I7n-' ^t-HCtsOtB^-C 
S 1 1 OtCj^-CZMPSmUtrt^y-jr^&ZMP 

g«tacB*«ao, s 1 1 2{ca^3»*B«fi:a/'C9 

y-*«c£©JB^«^7^-if36»6llja¥©fitM • si 
»*J|tfflU S 1 1 4 &CjiA,-t*S?£*£5g©±#:<£g&C 6 
mdl <h h trunk ©«£ttl3l Lfcti0K:±f*S*fl«£ V 

(±.#<Damkmixwm*)frz) . s 1 16 km 

[0 07 7 ] HI 2B^n4^tt^l/-?'> • 7Q- 

• + - rT-*9, 5fe-TS 2 0 0iC*Jt»r6«r^H2>1f- 40 

3 8©ttfcHfB&Bl*)i&#. S2 0 2CCi!/*/r-€-*ia>e>Z 

MPeSfeg$t>f3©HmJ5**-^>hMact 

ft. S 2 0 4 «C3^rH^©«Kffi«Ha|gft 0 ctrl£|£ 

tfiu s 2 o 6 K^r-eotffetrajsToffitB • ss» 

H3 ob) (c^ffltc^^n-ri^©^ cc-eiico 
«&©SiBjjtc±s>.&. 

[0 07 8] ^t^-C. HI • ^-f - hCCMO, 

s 1 1 8 Ka^-e±i*a«ffi« • igmtmiE sti/cs^ so 



fig • SaWi^SMsj^^^OBBflSEffl***. S 1 2 
0 icMAs-vrnv # v V ©Hgjj^^M^^^Jt©^ 

[0079] c<D%mwa-±3i<Dim< . -tfOKcfcfr-rs 

*n s h ©«*«» iWUfirT-^e^woiadflft©— 

■c#-5. Mfc. iissic-re-rzMpj&^^c-eniL. 
fc©r\ $fe(cjg* L/ fcfffl® (ctb^r zmp (Dfeffifflffl £ 

fct, fif6*>©i^SLtcj:-5-c«SHg^3W*« 

^©sass-entcitecr— *©»tcs6»*ia 
ustsifttc mux? v*^<o*^)v<Dmm*mt 
f -s atcaoarr sci*6 ^H«*ht & *rx 

[0 08 0] 013 BC©^!9OS2ii{!i%^0 

w-c ^^sif^-t - j > kc . ff/c icm&ffi&^K 

[0 08 1] *fc02*ifeWc*jlir«. ^M^^f*^ 
WSHdiPf h©ffi*ft<B^0err *PD^ci*©7 

^-F/<»*iwhi (s) ^aurft 

*WP»W6WWMerrctad (Wft . Merrdnd= HI ( S ) 
0err ) t. fiaildfe?*^©^^ 6 mdl ?r"7 -/ — K 

^* v ?wiH2 ( s ) saLtrweti-s^^ttSfWwa 

*$Uffi|iaMmdldmd (BP%, Mmdldmd= H 2 (S) 0md1 
) * y 3 s» ^4s«fcCJ t ^3fBSK:aL-rj|*-j<> htftfp 
MMactcomm i-t^l/^e-^ > h^^mMmdl tC^IB^" 

[0082] m 1 4tc y s * jc^sss^-r. c 

©WKfc^ttt, H^r-^> MUffcfiMactcomm W, M 



C9) 



ft&3 2 6 9 8 5 2 



17 



18 



errdmdi Mmdl dmd©f PK: 'J 3 v % Zfrlrf SCiKi-^t * 
5Rat>6il£„ C<D>) 3 v3rfpfflKJ:0« 31 f-©JEfc 

«, i^;fr©ZMP#ma&^ir®>JVi£ft0©tf>fc 

[0 08 3] fFfr^-ji > hafpSMmdl t*. Mmdld 

#■=6— ^> hMact tf>hfcKJj : £-jt> h 7 -f — ? 
Scom^^fe^tlSo Mactcomm ia>7 - 5-/7>XS 

T*£l& 3 n £»»£§©£¥££§£ Z MP g«H£g£tfi 

&tux. mM&mn%&D&t&i. mats site. 

[ 0 0 8 4 ] SSdtfT h CDM^ ftfitS d err ©<§»£& 20 
ST£fc©«, ZMP£fcO©iiffcK;*J*-^> hMac 
t i^:f ; ;U*-y> rf£fPfiMmdl ©it*4. <tC3 
r> 3>^^>f T>^^*s+^cm63&>W<a«. Mac 
t tiH^e-jO htftf^SMactcomni {CSS— SfcTS. fi£ 
oT, C©*&£. SlP^y t-©M*#«M0err ©PSJl 
£3^$"£fe©{±, Mactcoftm iMmdl (DifiiSif 
otfell,^ Mactcomm £Mmd1 ©^tt, WiSUS?* 
#Wlfcvt T&?ff(tMerrdmd<i&S©-C\ 
^■tf^KCjffTSIgPjK? r©ffi#ftfi!^6>err £0CC 
JlXJfc 3 5 »«^CCfHi < . 30 

[0 08 5 ] — *f*Jl/©«*ft 0mdl ©f«*ft3e 
■TS4>©B, Mmdl Mmdli*. WI2 »J 5 y £#S * 

1 

. i • <y nidl 2 = m g h • s 

2 



a&t^ "C (, > & t, > i # iC i*Mmdl chidK— g: 0 . * Jl/©ffl ^? 
4 0 CCJRjR3-tt4(M»#tiEfitK:#< . WIB 3 » 

t»r«,»s<t*{c», mi^f? zmv#*j i-© 

MerrdrndJOS U 5 ^IS^WCib^rjlA 
-C&Sti^{c«*7 : ;U©'(l#$U^J*«»ttfc& 0 , 

h © z m p *j#^*b«#©bw iri tc&ft& *>5i 
z?3E<D±.zmf? st^ ©ate . #«6(4g^f«$«j 3 tix 

[0 08 6 ] c cc> fcteSeFe^offlSfWapy-r > 
©R^c-^vcsMirr*. •^^©Mtftemdi £0&c 
am 3 •s-*jw»jw* . w*. 1 7 ©ss-e-^*. £ &© «t 

[0 08 7] 
[*17] 

Mmdldmd-- K <o ■ a>mdl - K Q - 9 mA) 

[0088] mmmiLM+Z:, Mte&Mfch. ^{c* 

[0 08 9] 
C*l 8] 

i n (0idl)' tan ( 0mdl) 



[0 0 9 0 ] its£K^{Ci5r3^rti < fcfeiC, co 58[0092]^18.^!l9^J:«3,^:20 ©^%f# 

mcfl £0mdl ifimffl&~et£Wtl\* & 6&t^6. 1:19 -So 

©S*»fi0fcWn«ft6ttt>. [0 09 3] 

[0 09 1 ] [»2 0] 

C» 1 9 ] 40 
£?mdl • <y mdl ^0 



(» mdl 



2 m g h 
I 



s i n ( 0mdl) -tan ( 9 mdl) 



[0 0 9 4 ] WL2 QAZmiOXl 
[0 09 5 ] 
[»2 1 ] 



12 \ <Di&*nz><, 



50 



2 m g h 



<y mdl -= 



I 



6 mdl 



CIO) 



!(tfF3 2 69 85 2 



19 

[0 0961 1:2 1 S^WfiLfctflBKAttfi. 



20 



Mrndldrad" - K ct> • <wradl -• K <w 



SStt*»«:*?* S tiSCi*«T*i. C <P J: 3 ft WWW 

[0 09 7 ] 
[»&22]_ 

/ 2 m g h 

« 0mdl 



V 



I 



[0 09 8] »22S*WJaLri>r4>. Keofc^/h 

K.&7U-C ft - /< - ^ a - h #£6£ I, tt^SKcT 

iC&SCit?*'), -e©fcJs65Ctt. Ka(^OS2 3S 

[0 09 9] 
HR2 3] 

Ko>2: ( 2 + 2^ 2 ) -/ m g h 1 

[0100)^22 £®:2 3©SC*SSJSf 
*We&-f Mmdi dmd©Sfe*J-fil*S/h S<»i6ntM 
actconm ©J&Sstfil'M^ < Jfll*. €>ft£©-C\ Ha#7 h 

©S«rt£#W< &s. 

[ 0 1 0 1 ] 0 1 5 £>60 1 7 H$52§gjt0!I©fflW«CT 
t7n--ft-ht*0, 5^il5BS30 0A^ 
S3 1 0fC^-(> • 01 6t*S4 0 0a»6 

S 4 2 2 (C-e©33K*||t*j iCfWWOf-^ • 

B17BS5 0 0*6S5 0 6(C^©3>77^7 
>XfcJ:0^^{tflJfP©-y-7' • JV-^>^-r o w 

570- - ^•f-hCC*5l^rS3 0 4iS3 06<t©P^ 

cc«0 1 mtm<om 1 o © s 1 6 s 2 o ictm-tz 

xf-^iJffaL&^„ cttfi. Sf&MgtfcJcctfftlffiJ© 

5. *fc % HI BoaWWWSJruWWlf-:/;!/--^ • 
7a--ft- Rcfcivrti, 5fe{c^fc«^6S4 

0 2#>6S 4 0 6 3&sj|»n$nS<tft«C s gll§IS60>l©0 

1 i©s i osKffla-rs^^y^ttWBistis. *fc 

0 1 7+f-^l/-?-> •70--ft- KC*j(,>-C«S 5 
0 4©ffiSEI$ift©ffi#r5 l c{cai^cilK, Hn^ y h 
aifp*- ^ > h Mactcomm fC 3 > ^-7 T > X5£ifcK co 
mp%*Dfcfc©*iJngtSn5o ft, 3Ss£©1f*£tt> f& 1 

[0102] m2mmm%.¥<Dwmf>mmmnmiov 



[0 1 0 3 ] 0 1 8ttC©^©^3HSS0»*^'r^P 
?*H"C*S. W3aBW«"Ctt. «£«¥■*?**©«» 
fWWfcfc^T. Wlf(EWt«&W2gSH0l©»JW*erait, 

si> itcwatta^wJBidf w s >^ *«iE-r*ww3W 
»<. 

20 [ o i o 4 ] w 3 mtmvuc *st > r & . wnbtis^ wj& * 

A^BffiKWKRSfcCe&jES ti5„ w i mmmvut^ 

5 i % *f*;lH* »Mffl£^JWBMmd1chid©jKWtf$ 4 

*i. ^T'jl/M^ftlJa^MfliaMitidldmdtciD, SKdS 

^tt>m*-2>. «p{c. W2 9afi«-rifi' , <it«s»*f i 

^©«*MW**^>©»jeft <»2 2Sit2 3^*« 
7 s Jl'M^flJfflIS*SIffl«Mincnd t nd3!)S0 CCfc S©t?. W 1 

©^i^ji/^?Mfii^a:^©^i^;mi(c— sc-raa 

[0 1 0 5 ] 0 1 9tem3m:1&M<DS 6 0 0^?»S6 1 

6 J;9&£^-f > • ;U-^> •7B«--ft-F, 02 

0 t*S 7 0 0*>i5 S 7 2 4 J:<3 ftS-e©S39«W*J«fcc; 
IMW-^^l'-^> '7n--ft-F, 02 1WS8O 

40 0*>6S8 0 6 = t«)ft€,-€-©3>^^-i'T>X4oJ:a'^ 
W«JEffcWWlf-30U-*> ft"Ft*^„ 

01 9©^-f > • ;V-9=-> •5B—?t - h«»lH 
»ll©<g-tl<h, 02 1 <DV7)\>-~3-ls ■ 70- • ? + - 
htt»2IOtW©-€-tiiB«r»a. Sfci20©^ 

2 nfeFij i Jt"*r . mwmmizg.^? & 

s. i*. ^^©«^«sepf©nt6^jitBauft^„ 
[0106] ^33ut0ij©j#^, fltrascDAp < . mtOfrt- 



(11) 

21 

*«{cjt^. mwmmzMm&'pft < ft 9 . smtsk 

Wet 0 fc$SK^-JIft±-f 
[0107] H2 2ttC©«W©*43US«**-r^o 

^h-c**. mitir>*>m3£-c<Dnmm~cit, p#? 

h©-*7\»uft, ffi*^*6©±flEfiBWB»»K*frs 

±f*^£¥teg£|W«ijft©IW&ftaJI 10 

i mum t imm-mmv & s . 

[0108] »43UfcW(C*M,»T, 4#gtt« ZMPgg 

©fig • ^Ko^Ttt, — #C iOS^Klii^^^ - 
5? <M*.t2. j^#Jfiftg*>5tfl&B#Mft£") A^W 

j»M«HW^6B«ja¥iia^sa«c#A6n. ass 20 

1*. — *c:iozMPaawiatA5y-$!W, 
Wftowaj*" 6 z mp s«ifiii*M&i;ci3.;?. e. zmp 

*wfci> o»3 utterctt zmp 
mm$mfflffl$nic%m stit^w n 4 lasw-et* p 

-y Y ©glfsj^ • nt}¥* :r;MCT^ 7^©WS¥©{£ 30 
g-^fl, ZMPS«|^:fa£tfZMPg*fii«**>«) 

©* f^afpe - y > h ft »c. y r^u # a fe£j& $ 
[0109] *4HJ6W©n^'y ME. 1 ? 

co&m-mmit, s¥fiii&S3i3^?)^e.nfcjs¥© 

fig • gHft<gfflJfc<Ii5#§^0 ctrl/cWJffiWHteS-efc 

m^{C&W©©^<£j&53fc&i=,ft-5„ Mmdl *S0©i 40 
*ic«. PsK? Ftf^CZMPttgaZMPIfifig 
K— Mmdl ifiOVfi^t^iCit, ZMPgS 
{igCc^&-^> h*5^Sttl^Ci*6, tiiJ^ZM 
P@M»JO#f h*7 i ;WDZMPttlTB&< > P 

* ? F^fAozMPeiu, zMP@sHaBa>6-s**i 

[0 110] -t^l/CDJERHJCtt. *6K04^J*S^3W« 
ZMP*s«»fflft*tf*/jN^ftJ|5ftiBjtr*>. tttiB 50 



#3^3 2 6 9 8 5 2 

22 

Astn^^ (W£j*©iH©i^a^#wtta9ttfii3*i 

£) fc©<i-r£o C©«(cffljrr*C<fcfc:J:-9T, 

h©«*«£IH»K:*Ji«> , c, Hp* 

» v <D±m%jj fti&^-r £ « » -r? wspiiiflB-c* o fcA^f 

*W >ftA*< Lt:5S^Kt?fi^ft0(ciR^3#sc:i 

^©£B^©J*8c*ttffill*»tt, ±fl* (IE) ccfts 
ffi{ct5-<#-c&5„ ft-bffti^ ftSl/fcof* Hp*' 
h ifi—ffitfifr *>m*-C L £ 5 *• 
[0111] H4HJSWJC*5^-C«. *Rft$»«|&flS 

{cfc^r. fffromwi^^ftoiictt-fzmvtfv !-© 

6. #©•»£§, 3>**A: 
ttZ MP SMift i*©$§^7 ^ - A 

1 *> hm 3 jisg^iir wam^j&s^aE-r 2. ©r\ aed^ 

^ 6 ©T 6 U Sft S tc W -Ct^tf ^ , »4*fe^!l 

<D®&jmi><u&. fcjeft&a^sstc-r&fcaMc 
*s»ie^*>e.mfcp5Kf h^{*©^««i«^*^ 

^SlJ W c ti 6 ©v * p ftttHttfC* S 0 iJSft^^. ft 

i>*&tctt, en e> © v o*t«iaiK6t*> 6W*©^ 

«ift^«JO, fttie>ovi? aftttflatJ^SRUft^K: 

-<fc 2 jsj&fT p # » h ©*»ftgffl»rtf foft-r 
l^-S^ffiftffll^fcf), '>5aU-i/3>iaDvi'n& 
4Kfltt(cj£ Dfc@Wft*±ifigft^*^S 3 HXis < ^ 

[0 112] JB4£a*W©ci>tK» KCfe^tB, J5>o< 

=?-XTS.mr scima. p # : » h *sm«fltaj67-'c 

iaK-c#*t»&«:tt. ^attSftSliic. S^fegfttt 
Woxitfv bfim&xmrTZm^ (WiLtf. 3 km/ 

h&£) (cb, iw©s«i3Wis«-c*a<a:»3. m«a 

fi»T?a<Ht?*ft<ftS. C ©*&£(<: B, MWWft^ 
3£S-C«ft < . v >> p ftt^MIKiS D fc®^]ft#ii{4g 

x*n#g. 77^-, ^-^-Pfti^fflrtcfc^o 

[0113] 02 3B^4HS6WI©S 90 0*?.S91 

2 4BS 1 0 0 0*>6S 1 0 1 4 <£ 0 ft S^©*S§SI© 
*Jj:a £ $lJtlI1>-^-?> • 7B- • ? + - hft. 02 5 
BS 1 1 0 0*>&S 1 1 0 6 J:i9ft-S»-e©=J>7'7-fT 
y^Wf 7Jl-?> • 70- • ?t-h4^t. H2 
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[0114] g»4^sstwtc*jt»r tt» m 1 ^JtWfcjt^ 

*^©«SWJ^iHK:j»tir«>. iaiTSe £&< . « 
[0 115] H2 6BCO»9!<Dj|l53akM«nVrya 

wwfcKjgftiMswieiir * 5 SHctsss nfc-a©** io 
[0116] JUSSSttWcfc^r. r©^H¥ • 

JW]^f;bilttt, !iU*7 : ;I/£SI2*ir.iV©2 0 

$#-cfc<„ fin*^;u{cras«jE¥«iit£ZMPS£l 
\<>&<DX\ mi "tfJUDmWsli* ^•©iiO.SjlfcSJM-r 

tm-rti* o tciRms •esiwfflKoaf^a*, z m p mm 
[0117] mz^Mm-fzmntfv [-muz mm 

mOerr £PD&£©:7 - FA* ?WIH 1 (S) £il 

i ^hvznt&m ^9 s )V(D±wi^m-rti^y ■< - f 30 

^?^IIJH2 (S) &ai,Tf#£ft£*f\>l'Jd*&gfM 
»K#*IH9«Mmdl dmd£» 2 *»WTJ8l,> £ Httft 'J 
3 » **j J: ox\ H*-^> h»f«Mac 

tcomm i^fl-t-y > hJftfpfiMmcn CC^BB-T*. 
[0 118] ZMPg*>9©liJEfcJK*H&--^>hMact 

#> 6 JEfcS;^- ^ > h ? -t - F a : 9 # HiJtc cfc -3 r mmjj 

> r 7 a - FA ^j&ffcSe comp/&^#)6ft&„ 
Mactcoran £ n T>XS^tKcomp©WKJ^Jg^j 

> r 7 -f - F A „ comp&fln*.* C £{C 
£9. <KH««Wft*S^0ctri3W*a&6tiS. *2*~ 40 
^ > r ©H¥{±gfi . gn&¥$kM£.fm-e£j& § n -S 

fiTtesszMPaiRficBsti^iL-T:. jsauKfittft 
[0119] mi^^tmz^M^ m±m$m<D 

-e-ft£|3j— tio, fiu, ^1 ^^KcB^e^u^e-y 

> F JftfPSMmdl £ {£«*«$4ft}^ 9 ctrl tl 
£ct,>©T\ m 1 ^)\/^2^:f)Vtm— ©yn^A 
"CflM5&6«. ^l*7-';l/icA*3n-SMmdl £0ctrl 

[0 1 2 0 ] H2 7«»5j|jfefl»J©S 1 2 0 0fc>6S 1 50 
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2 1 0 J^fc&^-Y^ • ^D-^t-h 

H2 8»S 1 3 0 0#>6S 1 3 1 8 <£ D 

H29BS1400#>6S14 0 6 «t 0 &-5>^©3>7" 

[0121] *23»WCB^a±fMfc»&i£fiS3*i-t 
U » 5 3g*WrB:s«z MP ftat*«£r 
sti&c, iff 1 -tT^Kc&^-r y r;u# &ic±fc$iM& 

[ 0 1 2 2 ] 12 3 0 5iC©#6B^©^6HSSW^-r^'D 

iSHi«Kfci»r », m 2 -t-^jKoftjMfawftOfiai* 

£©v^a&t^Stfi*&5ffiHfCJRd&-5/c8£)ic, 

tm<. 

[0 1 2 3 ] st 1*7* jhj, ^(Dywwtevmicte^ 

r, SI2- ; &7 =; Jl'©tt^{c^*>'a-S (ojf), — *fcc*£© 

t&g<Dm#>K. i mw}icm 1 ^^ksosjsik*** 2 *r 

>pf-r -s hp # » h ©MM-rn^A* < * o yt £ * «c, c 
ccHW»fn*«iEO J; 5 £ U-c3S2^;Kc*£fcS!ft; 
*-y> hj&sfpffl-rs£. Sli ^^£^2*^1'©* 

^Tn?: 0 icKxm 3 -a: . m 1 

£ n 2 * f*jb© s»r titmn LTLS5*e.r*5. 

fiU . 9 1 *^*©t0*&WK** 2 ^^KAWtc^t) 
1fS£. mi •=e^I/£Sf2*7 J ^©^-rtl ; &0{Cl|X* 

3 ■& -5 WW©g|fPS*sSlSI[ 5 ^ aye . 

nt 1 *f*ijt2 *^jKosa»-rn* 0 5CJt?m$ #4 w 

[0124] m4j|»I-C«^WS^^SL^a# y h 

emMmxit. — ^<om, mz^Mtmi t^wm 
mc$mi><i:5f??>o — ^©pa, at 1 tfiuz&mc 
izmutf? vi,cmt>i>mi<Dwm^^t^(Dx. mi 

fe. u«e»<-rn«^i*7 s ^©^»{cjRmucfc^£t- 
-5,©t?. m2*?)\<<Dmm<D^mi&&ifim'pirz><, wa 
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CD^A 7 M - # *»ff;-<r 5ciKi &5gf£33Ef tftffl 

[0 1 2 5 ] 03 1 ttflt6j|WJ©S 1 5 0 0#>6S 1 
5 1 0 cfcfrm&^-O ■7B--^t-F. 
a3 2«S 1 6 0 0j!p<E>S 1 6 2 0 <fc ©g|$?S 
#fcJ:0'SiJtap-if^;P-^> • • K H3 3 

«S 1 7 0 OA^S 1 7 0 6<t?)W-e©3>77^7 
[0126] l&6SUriM©*§£«, SMUSSWCtfc^ 10 

[oi27]^ memmmvit. mit^Ktrnz* 
^©iiM^^©^©*^ s-e&wwtc o k ltv 

btfc^, teu f&i*rMc&f^-^>h*flii;L 
£T£„ *er. ^©Wti^Hf^fcabtc. mi^f^ 20 

r< SKoti. «lftS^#«&B#»i©fSiEpISgS«/jN$ 

[0128] H(C, f&5, ^6 j|)5fiWC*J0»-r«. K)7J 30 

©*^£©«SS*rW*rr£«tcOT*>fti,>. ±{u©^ 

^ft-ci^s^rtO B£*lo*'^ hKffiflWSfla© 
< tt 0 . *^©PSb^«iJfllS**i*< <eS. 

»fttf> ±tt©*fVU©sfilW8efWlK8rSr, *ftJ: 

iCj^TiftC^JUCCjfi^-S©-^ ffi*ffjCt||PJi< 40 
[0129] C C-C. »2HJfi09&i*t?ffll»fcU 3 v £ 

jrajsoswi*. np^-y h©s8ttt*«s«o&#€>, 
W»8fcfM*$3«-r s C i r * 4 *s. y 3 * (D$mm 

ffi-^-en ©ffl*^to«*5#A ft-s . 



m p immm<Dwm * -Cessna x ^s^sk^© 
ft*. 

©#?i§cc i,t, * - ^ > h ©i^Tcr #m § ti h mtw. 
©mpbai s a % 

d . MftWJtc j: o 6 ft S»fl**-S ZMPfil 

©-rfttcaanu cnKa*zMPti««»6ZMPffa 

^^©^Sro^SKt&OfcSllRR^a^S^a 

e. »f£»&iPDWW»JfcJ:-9T#«be>ft£»£, P)£ 
fl* 6*#> 6ft SlMfflK©*! IIIS*Jn* , *«=&Jfllx. 

& tr > tm^nr> d jss»cc »mir«aix. a c 
*>si>«^-©a»©^a 

K, Mact JCiSO-rWIRttesnKia*'; 5 yjrec. * 
BoEWiff ^ > b Mactcomm 

g. Mact *i|EI?ffl4©A/t6, mzttftic* $>&yj 

h. Utastf? h©fRJS^H-j»Iffi*^3lniKy FOZMP 
fiLg?:*Jst>, cn*sZMP#fiE"BIt^^*jB^-€-^«:ft 

^tl«±Mactcomm ©»Mfif^it^3^t,^rS 
[0130] #B2£ifc2 4©^©«tC««iCj;tM 

[0131] 
[t2 4] 

Mactcomm ™* a • Mejrrdmd+ Mndtdmd 



Mmdl 



( a — 1 ) • Mcrrdnd + Mmdldrad 



[0132] */c, JSiSa»W«K:i6i;r»E-r**ft*> 

arm JC«, MSg-^W^SUISPfiMerrdmdi*^^ 
(*Sm**f ; -'l/±ft{4g) »g*SIJfflfiMmdld 

#Atltf, y 3 9 5?4*>W&< Tfcln#9 h©«S^3 
SMt««^ 3 < Wit 6 ft S ©-e . < tt S. 

[0133] SEfc. ^2*)5tMr'«'7 .< - f Wr? 
ai^s**&r*>6, y 3 » ^fc^t/^fiESccaur^ 
5*3> a*©iMf?t?*a&TfcA< . *-5t»tt««s©«ra 

W^CC y 5 v 2£#A1-£f«&£ fc#x.6ftJ: ^ = 
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[0134] mk. m i mmfrt>mGmMw-cm*<ft. 

fiiiMffiLtii, mm 
©^i#^SftP«>£ Lfti>/c&©±<&»£©&^ft 

ft&©£ LXmitlZ. ^I^'ffKfe^ttJZMPCiff 

3&izMP<D#apj^iJS-c*i), ^©4j(czmp&{!#i io 

^ffll^-Ctt^WtC5|<a?)6tl^ZMP^, ZMPBM 

-r-SS#©Rto«)(c, £t^^©«ft&5#;e©gM£ 

[0135] *fc, ft^^T^rK, a«fi5S^©S 20 

WfcKtKDWfttU. miti*. ZMPgSSgKt-^i 
>hMmdl *^4tl»Cit*.5. tC5t, -t^KD 

ft£©Hflf©3Efik tm&i3:£WT{r**x-~$ 
©fi&7J£©;?.fttM$K. *>-?)^Siiaii^*sfifCi&6%l» 
«K«wesn4. tMor, ±i$©fua©5*>T\ 30 

2-y--2>C££ft-5>,, LfrL. #WBI«:*JW*a«ft3S* 
©g# t*S-r 5±ttt9»^tt«* JSW WKfiS&fcS) 
£C&«HI*-C*5©-C, ^tcB^fc±f*©flflE*# 

b >aft £©irsk£k: j; «) . smmixtKDmftzm&t 
ztteotemzmm-rz. (sa, «#©«i*tt£sti-f & 

a-tiaa^. mffitemts. as*ia«ttiiafcLr*>m> 

f* 5 5 „ 40 
[0136] Sfc. WIlBfcJStlKttMact £A£ < L>X 
&mtm&ikt>tirj;l t K ?CT, ffMR&ftgtC "J 5 £ 

[0 13 7] 0tf©»^aW5cj;^r, 
filUa^ti, WgW>aW5±©*^©*K:3ltttti[ 
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>£WTg#iW©*Mindlcind£/h<* < L, -t^Ml* 

iC5tifc{3Kft £* ©*£§>•? 5^-$ mElC <£ "Off 0 . C 
^■rna, HP#* h©jftfP*— j<> HMactcomm 
3<Sot, HOjKf KDZMPfiS*SZMPffanJM 
«W©**f i tiSK:*-5 , r< £©t\ 33e*fetsatf:S < ft 
S*>6-C*S„ ffiU ^©ftbO^iftfigftf©*^ 

5 ikes ft s©r. ^«6egffiS«s< 

ftS. Sfc*fr©«»^a««:j:oT:, M0ffJ©JH»& 
y-f>«tt*«80r*», «MtctSi;fc«fc?)«»fft«fli 

[0 138]^, ±i3tfc»l ftl^L»6 JSRWCCfet) 
t, HP#? I-©I*J57J©:7 -/ - F'>* » *WfP£ UT, 

iAltfeftt,^ Bfc©J£K#R»rc> J*©EI&K:<fcai* 
SL#*S*)#6£0ftlr»»£*>. ^*-*^i*(aot 
a>:75^7>x#§S*;Sft-rt»s«tefc:B:. WKfRK 
77? -t - p/"t ? 2fflw&7t>te < -e©t§^-e 
fcc©»i«©S)!i*3W*toiT-*»?-cttfti». 
[0139] sgtc ±tatc*j(,^-c 2ji.^f©Wi^»a 

©-C Btt < . C ©ISBJ « 3 JE£Lk©W3»«r (C 

i~ffe©ff5ffi©^«in*" » h icSSf £ ^©-C*^. 0 
[0140] 

>Kfe^gg7j©flB^©^ft< <^ fe^-rn^^ftsg 
«Bftf«fc«fciyg«»fcft©4>ft < £ fe^r<ia»»6ft s 

^i/^ft < t «>«*. s * mafias© W5J5«wiojj< ^ 
hoaass^tiWHaisM-rior. j^ft < & 4>OT a«i7j 

^•=e i m[iB a # y h © ^©t ^lfloiPMtciS D 
araaa«tt©«jEM ft^>ft < £ £> Buta ttTjy ^&T-'^^^ 

iiiciffiofcfD-c, fii 6 »©»t-aft £K «fc o T gga 
h©ffl #ft (ftatS) ft o-cfc. 

ft *s 6 ) . Bfiiag^©.*^^ £HoiK y h ©fWKTJ©^ 
?rSffl It A* ftjg!MIBcfPffl*»S C £ $ 
/c*7-";u«J* £ b ft i >#> £ , -t-r^cciise-r -SUta 

[0141] lf*^2]IiC*)oT«, WWttJH©*^ 

h©^^^t*wiiai-c&or, j>ft< £feg wa^'?* 
)i £ Mia a # i- h ©^©tt^awiiasLO'Huia* 

IB© ig»©t WBM©<ia ©^>ft < £_feijrn» K:iE: D 
tW^«*« ^ft < £ fcHSIB*^©^^};:? -i — F 
rfflta^©j^rji^ o tciixatr s a j km 
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[0142] HS*^3^(C*-5f{* s ffjlJWMfWD^&T^U 
£4>ft< t *> 1 -ofl|i-5*^iifi^©JWSCi»i6o#» 

£itif B^fc f->I/ £ HWB a y Mt$}fl2b-307 -f- F>< ? 
[0143] lt*IH4«K$>^rtt, WBM*©**** 

h©a»KSftw«tKtr*->r, ^>ft< ^ fe arer 

4>ft < i feffltia*yjUCc#jtSfl^ g^toft;ft© B« 20 

iKWlfc©-c, M3pg 1 £Tie^fc3&** J: 0 ttSc 

[0144] l»*3S53S(C*ori4. WfflW*©*?*Jl/ 
£4>ft < 1 1 1 -3«^-2>*7 i "JL-iifi£M©W^#»tin# * 

OfciRift s -es £5_{ct»j& L> fco-c, if*iM 1 ^-c3i-< 
[0145] 

[0146] fS*JB^.M(C&oT«, WW^ttP^y h 

;k 4>ft< ^feMEg^ hotma^a-r&^m^ 
a, iicgfcw^fju^ iWiMfcaatifc piKg h©^ 
«©«ifc*gffiTa*gL fe j: vwe sm g n?d Bg£ 
/Jn$< -recite, ij>ft< thmimmmts^^Mc 

«rfj3M^;u©^{45ciS c rW333B*#«* tylBglH^ 
JldhTiglE 0 . 3tifB«iEg nfc^ M^^^OWgp 
SEtt*a«il/r«TKP#!!r h©M85afi*ia^$-a-a 

a^tcflteSLfc©-?. it^s 6 grease so 
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[0147] !»^.7jSie*oTtt. 4>&< £<MWk& 

[0148] IS*3B8jB(c*o-C«. j!|B^jgJ[k©A# 
4>ft< ^MWB^M^M^^?k©M^|50X& 

j&j-&«t^K« jisufc©'c > *£ik©*tt^aa^Hffl 

[0149] it^a^JBica-^rtt, «HM&Sft£©# 

S ; £fta^'^H«SB c &f c ;u©^*^fc«-3^_5_ic#^ L/ 
fc©-c. ^Bu*r©if*^ra!^/c3a*cci]n^r. — s 

[isia©is#ftsiw] 

[0 1 ] H 1 »*aWA*>5fe«:lKB0ft:ZMPWffli*^ 
[02] Hl«C^riWfflItC*sl>r*ZMP*ie«ZMP 

(^^^^s^gti-szMP) *>e>-r4T.fc^*s\-r 

[03] C©»Wfc«*JB5^ttP#* h©$»®ie<t 
ftW«g©#m (/IS) *w**"HHr**. 

[04] c©»n©jHffl *mBj-r€,fc©-ri,o 

[05] H4K«5*Lfcfc©iC©»9i©jBGl 
?:J;b«-ramB^-7'P » ^0t?*S o 
[06] a5K$t^^a^l/tfe©?:MK) 

ic^-ri^Hj0-c*5„ 

[0 7] coaEfctt-SWa^ttPtf? h©35»3SEfl: 
*Uffli«M^^f*«ic^-rigfBS0r-4, s . 

[08] H7{C^rWfflFa-» K0^P^It?45 0 
[09] C©^I©f 1 HJfiWI©«H^^-r 

[Hio]*i mMmoimtt^-rs-o • ■ 
[01 1 ] 01 07n- • \-<D5%<D3mmw*s 

[012]01O7P--^ + - h©5^©3>^*7-^ 
[013] C©»W©»2*»«©»ff*w-r^P f f 

0r-*-s o 

[014] *2gatwt?«ffl-r* 5 v ztexvftzz^ 
[015] mi mm&i<DMtt*fjk-rj ■< > • • 

[@16] I157P--ft- h©*©5S^ilHE*J «fc 

0*fiJ©©-9-7';v-5 : -> • 70- • h-C*S. 
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ins] c(D^m<DmsmmoM^7ritzfu 9 1> 
0t*s. 

[019] *3*»«ottff*^"r^ > • • 
[02 0] 01 97a- • ^*-KO*©SHWIIHbJ: 
[121] il97P--5 : t- [-©^©a^r^-fr 

hi?*-?.,, 

[02 2] C<DmW<Dm49mffl<Z>W}1fc&7f;-?-7U v t> 
0-C*5o 

[023] m4mmm<DW}^frs-r^ ^> • ^- • 

[024] 02 - **-h©i*>©«»ffli#MB<fc 

[025] 12370--? + - h©ttJ©=i>7'-5-1 > T 

[026] c ©jbju©* 5 mmmowi^m-r^u v & 
0t?*s. 

[027 ] »5lS*ll^©iM¥£^T^-f> • ;l— 5=-> • 
[02 8 ]I277n- - * + - h©4«DS5fSfl&#teJ: 
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07?*3,, 

[03 1] ^6*!feM©«l^ ; lr^-r^'f> • ;i—?> • 
7n--?t- f--e*5= 

[03 2 ] 03 1 7D- • KDfp<D$gimW1s<t: 

10 [03 3 ] 03 1 7Q- • h©tf©3>-7"7^T 
>xfc-J:D £ *^^t§iJffll©-y-^i/-?> • 7D- • 
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